Electronic Version 
Stylesheet Version vl.1.1 

Description 



MANAGEMENT SYSTEM OF MONITOR 

WAFERS 

Background of Invention 
[000 1 ] 1. Field of the Invention 

[0002] The present invention relates to a management system of 
monitor wafers, and more particularly, to a management 
system capable of automatically computing a reasonable 
inventory quantity of monitor wafers and automatically 
checking whether the inventory quantity is within a safety 
stock quantity or not. 

[0003] 2. Description of the Prior Art 

[0004] | n order to control the quality of integrated circuits, a so- 
called monitor wafer is used to ensure the quality of the 
wafers made in one wafer manufacturing process. That is, 
upon the completion of a wafer manufacturing process, 
the monitor wafers would be sent to the quality control 
department for quality testing; and according to the test- 



ing result, the operators decide whether the next manu- 
facturing process or the present process should be per- 
formed on these wafers. However, the used monitor 
wafers have to go through a series of recycling processes 
before they can go back to the wafer production process. 
Besides, the monitor wafers used in different wafer manu- 
facturing processes can substitute each other, under the 
condition that a wafer in one wafer manufacturing process 
has to go through a series of pretreatment processes be- 
fore it can be used to replace the monitor wafer used in a 
different wafer manufacturing process. For example, the 
pretreatment processes need to find out the types and the 
quantities of the substitute monitor wafers that can be as- 
signed to replace certain kind of monitor wafers. Accord- 
ing to the demand quantity of the monitor wafers to be 
replaced and the available quantity of the substitute mon- 
itor wafers, certain substitute monitor wafers are assigned 
to replace the monitor wafers used in a different wafer 
manufacturing process. 
[0005] a conventional management method of monitor wafers is 
to store the monitor wafers in a storage center. The oper- 
ators have to inform the storage center of their demand 
quantities of the monitor wafers and then get the monitor 



wafers from the storage center. In addition, the monitor 
wafers passed predetermined manufacturing processes 
and tests are collected in a recycle box and sent back to 
the storage center so as to take recycling processes. In 
this case, the storage center has to periodically calculate 
an inventory quantity of the monitor wafers and check 
whether the inventory quantity can satisfy the demand 
quantities from the manufacturing processes and maintain 
a safety stock. If the inventory quantity of the monitor 
wafers is found less than the quantity of the safety stock, 
the storage center has to buy new monitor wafers to avoid 
affecting the wafer production processes. 
[0006] However, the conventional management method of moni- 
tor wafers cannot calculate an accurate value for the in- 
ventory quantity of the monitor wafers. For example, 
when the storage center finds that the inventory quantity 
of the monitor wafers is going to be less than the quantity 
of the safety stock, it may determine to order new monitor 
wafers to replenish the stock. Sometimes when the stor- 
age center has just finished the replenish procedures or 
the store center is executing the replenish procedures, the 
used monitor wafers or the recycled monitor wafers are 
sent back to the storage center too. Since these used 



monitor wafers or recycled monitor wafers are enough to 
satisfy the quantity of the safety stock, the new monitor 
wafers only bring excess stock and unnecessary costs to 
the storage center instead. Because it is difficult of using 
the conventional management method to get enough in- 
formation of the in-line monitor wafers, such as the in- 
line wafer conditions and the wafer quantities, the storage 
center cannot distinguish the qualities of the recycled 
monitor wafers or estimate a reasonable processing time 
required for these recycled monitor wafers to undergo the 
recycling processes. In other words, it becomes very diffi- 
cult for the storage center to predict a reasonable inven- 
tory quantity of the monitor wafers or even to simplify the 
recycling processes of some of the recycled monitor 
wafers according to their wafer conditions, thus resulting 

in waste of production costs. 
Summary of Invention 

[0007] | t j S therefore an object of the claimed invention to pro- 
vide a management system for managing information of 
monitor wafers to achieve advantages of automatically 
computing a reasonable inventory quantity of the monitor 
wafers and automatically checking whether the inventory 
quantity of the monitor wafers is within a safety stock 



quantity or not. 

[0008] it is another object of the claimed invention to provide a 
management system for managing information of monitor 
wafers to achieve advantages of tracking utilizing records 
of the monitor wafers to effectively control the current 
wafer conditions. 

[0009] it is still another object of the claimed invention to pro- 
vide a management system for managing information of 
monitor wafers to achieve advantages of defining process 
flows for the monitor wafers to improve their utility and 
reduce production costs. 

[0010] According to the claimed invention, the management sys- 
tem for managing information of monitor wafers stored in 
a storage center includes an operation rule module for 
determining the next manufacturing process for each of 
the monitor wafers according to its wafer number and 
wafer condition, an information update module for updat- 
ing the information of the monitor wafers in a database 
according to the results made by the operation rule mod- 
ule, an inventory module for computing an inventory 
quantity of the monitor wafers according to the wafer 
numbers and the wafer conditions of the monitor wafers, 
a warning module for checking whether the inventory 



quantity of the monitor wafers is less than the quantity of 
the safety stock or not and sending a warning message 
when the inventory quantity of the monitor wafers is less 
than the quantity of the safety stock, and a display mod- 
ule for showing the wafer conditions and the inventory 
quantity of the monitor wafers. 
1 ] It is an advantage of the present invention that the man- 
agement system gives each of the monitor wafers a wafer 
number and controls the information of each of the moni- 
tor wafers according to its wafer number. Therefore, it is 
very convenient for the management system to use the 
operation rule module to determine the next manufactur- 
ing process for each of the monitor wafers according to 
its utilizing condition and use the inventory module to au- 
tomatically calculate a reasonable invention quantity of 
the monitor wafers. As a result, the advantages of track- 
ing the wafer conditions, controlling the wafer conditions, 
improving abilities of quality controls on the monitor 
wafers, and automatically checking the inventory quantity 
of the monitor wafers can be achieved by the management 
system of the present invention. In addition, the present 
invention also allows clients to connect to the manage- 
ment system to define process flows of the monitor 



wafers and store them in the database. The operation rule 
module is capable of determining the manufacturing pro- 
cess for each of the monitor wafers according to its de- 
fined process flow, thus improving utility of each of the 
monitor wafers and reducing production costs. 
[0012] These and other objects of the claimed invention will be 
apparent to those of ordinary skill in the art after reading 
the following detailed description of the preferred em- 
bodiment that is illustrated in the various figures and 

drawings. 
Brief Description of Drawings 

[0013] pig.l is a function block diagram of a management system 
of monitor wafers according to the present invention; and 

[0014] pig. 2 is a flow chart for a management system of monitor 

wafers to recycle used monitor wafers according to the 

present invention. 
Detailed Description 

[0015] Referring to Fig. 1 of a function block diagram of a man- 
agement system of monitor wafers according to the 
present invention, a management system 10 is used to 
manage information of monitor wafers stored in a storage 
center. The information of the monitor wafers includes 



various specifications, such as the particle amount, resis- 
tance, thickness, metal content and costs, to be applied in 
either new monitor wafers or recycled monitor wafers 
used in various semiconductor processes. In order to ef- 
fectively control the information of the monitor wafers, 
the storage center gives each of the monitor wafers an in- 
dividual wafer number and store these wafer numbers into 
a database 40 connected to the management system 10. 
[0016] As shown in Fig. 1, the management system 10 includes 
an operation rule module 101 for determining the next 
manufacturing process for each of the monitor wafers ac- 
cording to its wafer number and wafer condition; an infor- 
mation update module 102 for updating the information 
of the monitor wafers in the database 40 according to the 
results made by the operation rule module 101; an inven- 
tory module 103 for computing an inventory quantity of 
the monitor wafers according to the wafer numbers and 
the wafer conditions of the monitor wafers; a warning 
module 104 for checking whether the inventory quantity 
of the monitor wafers is less than the quantity of the 
safety stock or not, and sending a warning message when 
the inventory quantity of the monitor wafers is less than 
the quantity of the safety stock; and a display module 105 



for showing the wafer conditions and the inventory quan- 
tity of the monitor wafers. 
[0017] According to the individual wafer number of each of the 
monitor wafers, the management system 10 is capable of 
obtaining the wafer information corresponding to the 
wafer number from the database 40, and using the mod- 
ules of the management system 10 to determine the next 
manufacturing process of the monitor wafer, check the 
inventory quantity of the monitor wafers in the storage 
center, and update the wafer information in the database 
40. In a better embodiment of the present invention, the 
connection between the management system 10 and the 
database 40 is built through a data bus 20 and a com- 
puter system 30. When accessing the wafer information 
corresponding to certain wafer number, the management 
system 10 uses the data bus 20 and the computer system 
30 to obtain the wafer information from the database 40. 
When updating the wafer information, the management 
system 10 still uses the data bus 20 and the computer 
system 30 to store the wafer information into the 
database 40. 

[0018] Normally, when the storage center obtains new monitor 

wafers, the operators have to build information of the new 



monitor wafers in the database 40, such as the compo- 
nent materials, the types of the substitute monitor wafers 
and the corresponding wafer numbers. After the monitor 
wafers are used in different semiconductor processes, the 
operators also need to update the information of the 
monitor wafers in the database 40, so as to correspond 
the wafer information to the current in-line wafer condi- 
tions. For example, the computer system 30 may further 
comprise a server to enable the operators to use a client 
computer 50 (such as a personal computer or a personal 
digital assistant) to connect to the computer system 30 
through the Internet or the Intranet. Under this connec- 
tion, the operators are allowed to store the information of 
the monitor wafers, such as the equipments, the semicon- 
ductor processes and the processing time that the moni- 
tor wafers have been passed through, into the database 
40. The used monitor wafers are then collected in a recy- 
cle box and sent back to the storage center according to 
correlated recycling rules. Following that, the next manu- 
facturing process for each of the recycled monitor wafers 
that are sent back to the storage center is determined by 
the operation rule module 101. 
[0019] since the information of the monitor wafers stored in the 



database 40 is anytime updated to correspond to the cur- 
rent wafer condition of each of the monitor wafers, the 
management system 10 is capable of providing the client 
50 to connect to the computer system 30 to search for the 
current in-line wafer information from the database 40, or 
define management conditions of the monitor wafers in 
the database 40. For example, the client 50 has to verify 
his access permission after he connects to the computer 
system 30. After he passes the access permission verifica- 
tion, he is allowed to define process flows for the monitor 
wafers, for example define the types and schedules for 
the monitor wafers to go through certain semiconductor 
processes according to an assigning rule of the monitor 
wafers, and store these settings into the database 40. As a 
result, the operation rule module 101 is capable of deter- 
mining the process steps of the monitor wafers according 
to these process flow settings. In addition, the client 50 
may further set up a predetermined period for the warn- 
ing module 104 to periodically track the current inventory 
quantity of the monitor wafers and see whether it satisfies 
the quantity of the safety stock or not. The client 50 may 
also set up a predetermined period for the warning mod- 
ule 104 to periodically check the utilizing condition of 



each of the monitor wafers and see whether it corre- 
sponds to its process flow definition or not. These track- 
ing results and checking results are stored into the 
database 40 according to the present invention. Further- 
more, these results can be transmitted to the client 50 
through a message server (not shown) connected to the 
display module 105, thus facilitating the client 50 to con- 
trol the information of the monitor wafers such as the in- 
ventory quantity of the monitor wafers or the current 
wafer conditions. In other words, when the management 
system 10 finds the tracking results indicate the inventory 
quantity of the monitor wafers is or is going to less than 
the quantity of the safety stock, the message server sends 
messages to inform associated persons to start the proce- 
dures of replenishing the stock. When the management 
system 10 finds the checking results indicate certain 
monitor wafer is not used according to its process flow 
definition, the message server also sends messages to in- 
form associated persons to deal with the problems of the 
certain monitor wafer, so as to improve its utility. 
[0020] Referring to Fig. 2, which is a flow chart for a manage- 
ment system of monitor wafers to recycle used monitor 
wafers according to the present invention. This flow chart 



illustrates the recycling procedures taken by the manage- 
ment system 10 to deal with the information of the used 
monitor wafers sent back to the storage center. However, 
the management system 10 is not limited to deal with the 
information of the recycled monitor wafers, it also can be 
applied in dealing with the information of the in-line 
monitor wafers or new monitor wafers. As shown in Fig. 2, 
a step 201 is performed to return the used in-line monitor 
wafers to the storage center. When the monitor wafers are 
sent back to the storage center, a step 202 is thereafter 
performed by the operators to connect to the computer 
system 30 to input the wafer numbers and the wafer con- 
ditions (recycling) of the returned monitor wafers, so as to 
find out the process flow of each of the monitor wafers 
from the database 40. Subsequently, in a step 203, ac- 
cording to the inputted wafer numbers and the wafer con- 
ditions, the operation rule module 101 obtains the infor- 
mation of the monitor wafers from the database 40 and 
determines the next manufacturing processes of the 
monitor wafers. For example, the operation rule module 
101 may determine the recycled monitor wafers should 
follow a step 204 to be scrapped, a step 205 to be in- 
spected in an inspecting equipment, a step 206 to be 



converted to other manufacturing processes and tem- 
porarily stored in the storage center, or a step 207 to be 
reclaimed depending on the wafer rules (wafer process 
flows). 

[0021] Following that, in a step 208, the information update 
module 102 updates the information of the monitor 
wafers in the database 40 according to the manufacturing 
processes determined by the operation rule module 101. 
A step 209 is then performed by the inventory module 
103 to calculate the current inventory quantity of the 
monitor wafers according to the updated wafer informa- 
tion. Subsequently, a step 210 is performed by the warn- 
ing module 104 to check whether the inventory quantity 
of the monitor wafers calculated in the step 209 is less 
than the quantity of the safety stock or not. If the inven- 
tory quantity of the monitor wafers is higher than the 
quantity of the safety stock, then go to a step 211 to show 
the inventory quantity of the monitor wafers by the dis- 
play module 105. If the inventory quantity of the monitor 
wafers is less than the quantity of the safety stock, then 
go to a step 212 to use the message server to send warn- 
ing messages to inform associated persons to start the 
procedures of buying new monitor wafers to replenish the 



stock of the monitor wafers. 
[0022] The management system of the present invention pro- 
vides functions of updating and storing the utilizing 
records of each of the monitor wafers, and further using 
these records to effectively control the inventory quantity 
of the monitor wafers. In other embodiments of the 
present invention, similar management systems can also 
be provided to manage product information. For example, 
a management system for managing information of wafers 
can be used to record each manufacturing process that a 
wafer goes through. According to the record, the system 
is capable of obtaining the current wafer condition and 
analyzing the wafer condition, thus facilitating controls of 
the wafer inventory quantity or estimations of production 
yields. 

[0023] | n contrast to the prior art, the management system of the 
present invention provides the advantages of: 

[0024] (l)automatically calculating and checking the inventory 
quantity of the monitor wafers; 

[0025] (2)defining complete process flows of the monitor wafers; 

[0026] (3)controlling the manufacturing processes that the moni- 
tor wafers go through; 
[0027] (4)automatically checking the wafer conditions stored in 



the database with the current wafer conditions; 
[0028] (5)effectively controlling the total inventory quantity of the 

monitor wafers of the company, including the wafer stock 

and the in-line wafers; 
[0029] (6)collecting complete information of the monitor wafers; 

[0030] (7)effectively controlling the current conditions of the 
monitor wafers; 

[0031] (8)improving the utility of the monitor wafers and reduc- 
ing the production costs; and 

[0032] (9) imp roving abilities of quality controls on the monitor 
wafers. 

[0033] Those skilled in the art will readily observe that numerous 
modifications and alterations of the system may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



